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Abstract 
An investigation of the Olentangy Shale a t  
the  Camp Lazarus Boy Scout Reservation 
was  undertaken in order t o  determine the 
conodont fauna represented there.  A cor- 
relation of the section a t  Camp Lazarus 
with the type section a t  Delaware, Ohio, 
and with the international Devonian s tan- 
dard was effected. 
Introduction 
Papers by Stauffer  (1938) and Ramsey (1969) and others indicate  the  
in teres t  generated by s tudies  of conodont biostratigraphy of the  Middle 
and  Upper Devonian rocks of the  Central  Ohio a rea .  In th is  paper,  the  
author presents the  resul ts  of a study of conodonts from the  Olentangy 
Shale  exposed a t  the  Camp Lazarus Boy Scout Reservation in Delaware 
County,  Ohio. The project was  biostratigraphic in  nature and was  under- 
taken t o  effect  a correlation of the  Camp Lazarus sect ion with type s ec -  
tion a t  Delaware ,  Ohio and with t he  international  Devonian conodont 
standard sec t ion .  
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The Olentangy Shale i s  a so f t ,  a rg i l l aceous ,  greenish-gray s h a l e  
exposed sporadical ly  in Ontario,  Ohio and Kentucky. The type sec t ion  
of the formation i s  exposed a long the Olentangy River a t  Delaware ,  Ohio. 
Although buried beneath  g lac ia l  drif t  in  most  a r e a s ,  the formation is 
exposed fair ly wel l  in  Delaware and Franklin Count ies ,  Ohio. (Stauffer, 
1938) -  
The s e c t i o n  a t  the  Camp Lazarus Boy Scout camp is located  a.long a 
W e s t  flowing unnamed creek that  dra ins  the  camp a r e a .  This s tream en te r s  
the  0l .entangy River in  Sec .  4 ,  T. 4 ,  N.  , R .  19 W. (See Fig. 1). 
The lower part of the sec t ion  i s  poorly exposed a long the bed of the  creek 
and a considerable  th ickness  of cha.nne1-fill, so i l  and organic debr is  im- 
mediately over l ies  the  thin outcrops.  The b a s a l  Olentangy Shale over l ies  
the  Delaware I,imestone, the uppermost bed of which i s  l ight  brown, d e n s e  
dolomite.  The con tac t  i s  sha rp  and marked by a pla ty  ferruginous bed l e s s  
than one inch thick.  The lower seven  f e e t  of the  s h a l e  is a greenish-gray 
\ 
highly a rg i l l aceous  so f t  s h a l e ,  wel l  exposed only between three f e e t  and 
s i x  f e e t .  Between s e v e n  f e e t  and e ight  f e e t  a bed of m ~ d i u m  gray,  d e n s e  
l imestone crops  out  in a bed s i x  inches  thick with a s i x  inch layer of 
sca t t e red  l imestone l e n s e s  above.  After another foot  of green s h a l e ,  a n  
& *  A4 
eight  inch bed of b lack ,  organic s h a l e  i s  encountered.  The green s h a l e  
is a l s o  found between ten f e e t  and e ighteen f e e t  with another black s h a l e  
bed four inches  thick a t  f i f teen f e e t  and  a s i x  inch l imestone a t  e ighteen 
fee t .  The upper f i v e  f e e t  of the  secti.on is green s h a l e  with l e n s e s  of 
black s h a l e .  Above the Olentangy Shal.e, the black Ohio sha le  is exposed .  
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Total th ickness  of the  Olentangy is twenty-three f ee t .  The Olentangy is 
quite sandy throughout, e spec ia l ly  in  t he  lower par t ,  and becomes increas-  
ingly gypsi ferous  towards t he  top.  The upper s i x  f e e t  of the  formation is 
qui te  pyritic. The increas ing amount of sulfur-bearing minerals found to- 
wards the  top  of t h e  sec t ion  is probably a weathering or ground water  phe- 
nomenon caused  by t he  proximity of gypsum and  pyrite in t he  Ohio sha l e  
above.  Microfoss i ls  , cons i s t ing  primarily of conodonts , ost racodes  , and 
ten tacu l i t e s ,  a r e  fairly abundant throughout t h e  sec t ion  with the  excep- 
t ion of the  lower three  fee t .  (See Fig. 2 .  ) . 
Methods 
In order t o  maintain a n  adequa te  check on any  poss ib le  faunal  changes  
in  the  Olentangy , it w a s  decided t o  sample  the  sec t ion  a t  one-foot inter- 
va l s .  The author  walked up t he  creek unti l  t h e  Delaware-Olentangy con- 
t a c t  was  found. This point w a s  labeled zero fee t  and t he  author proceeded 
up the  creek taking s amp le s ,  t h e  majority of which weighed five hundred 
t o  one thousand gms.  Vertical contrcl  w a s  es tab l i shed  by t he  p rccess  of 
hand-leveling on a standard Spieker s t ad ia  rod with a Eruton pocket t rans i t .  
The lower three  fee t  of the  sec t ion  w a s  very diff icult  t o  sarnple due t o  
a high water  l eve l  in  t he  c reek .  Where t he  sha l e  w a s  w e t ,  it was  ex- 
tremely sof t  and  could b e  dug out with a f ie ld  shovel;  where dryer ,  samp- 
l ing with t he  hammer w a s  necessa ry .  All the  samples  were s ea l ed  i n  indi- 
vidual p l a s t i c  b a g s ,  labeled with masking t ape  and  returnsd t o  the labora- 
tory.  
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Separation of cor~odorit elements irom the sha le  in the laboratory was 
fairly e a s y ,  if somewhat tedious,  labor. First weighed, the  damp or wet 
sha le  was then thoroughly dried by baking in a n  oven a t  one hundred twenty- 
f ive  degrees centrigrade for a t  l e a s t  four hours. Once dry,  the  rock was 
placed in labeled buckets and soaked in kerosene overnight. After kero- 
s e n e  soaking, the sha le  was covered with water in the  bucket and allowed 
t o  s i t  for several  hours. The process of water--soaking generally reduced 
the sha le  t o  mud and insoluble residue.  The mud and residue were screened 
and washed and everything between twenty and one hundred-mesh s i z e s  
was  saved and dried. The res t  was discarded. 
After drying and weighing, the residue was run through a Franz I so  - 
dynamic magnetic separator t o  remove any magnetic substances  from the 
residue.  Only the nonmagnetic residue was saved to  be searched for cono- 
donts . The separator saved the author considerable search time by greatly 
reducing the amount of insignificant material in the  residue.  The non-- 
magnetic residue of each sample was then searched for cor~odonts under a 
binocu.lar microscope a t  thirty magnifications. Representatives of the 
various spec ies  were placed in standard micropaleontological s l i d e s ,  one 
s l ide  per sample,  t o  facil i tate study. 
Conodont Faunas Reported 
Samples collected from the Olentangy Shale a t  the  Camp Lazarus s ec -  
t i ~ n  revealed a number of different spec i e s .  Attention was paid,  however, 
only to  those spec ies  which had been commonly used previously in strati-  
grsphic studies of Devonian rocks.  Representatives of several  spec ies  of 
bar-and-blade type  coil~doi-its were thus excluded frcm this  study. 
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None of t h e  a u t h o r ' s  samples  taken below the  three  feet l e v e l  of t h e  
Olentangy s e c t i o n  y ie lded conodonts .  However ,  a sample  69SE-4 co l l ec ted  
by W. C .  Swee t  during September,  1969,  whi le  conducting a n  undergraduate 
s t ra t igraphy f i e ld  t r ip  a t  Camp Lazarus , conta ined represen ta t ives  of 
Icr iodus  e s l a e n s i s  a n d  Poly qnathus  l-insuiformis which represent  a fauna 
--
qui te  unlike tha t  shown from samples  above  three  feet. The e x a c t  ver t ica l  
pos i t ion  of 69SE-4 in  t h e  Camp Lazarus sec t ion  is uncertain;  ve r t i ca l  con- 
t ro l  w a s  e s t a b l i s h e d  somewhat inaccumte ly  with inexpens ive  hand l e v e l s .  
The comple te  d i s s imi la r i ty ,  however,  between 69SE-4 a n d  samples  t aken  
a b o v e  th ree  f e e t  s e e m s  to ind ica te  tha t  69SE-4 must  lie somewhe1.e i n  t h e  
lower  th ree  feet of t h e  s e c t i o n .  
Samples t aken  a b o v e  th ree  feet ind ica te  a n  unchanging conodont fauna 
to t h e  top  of t h e  Olentangy.  Three s p e c i e s  of platform c r~nodon t s  were  
identif ied:  P o l y q n a t k s  decorosus  , Pa lmato lep i s  f label l i formis , and  Ancy- 
rodella  buckeyens i s  , a l l  f i r s t  desc r ibed  by Stauffer  (19 38). Unfortunately 
Stauffer ' s  paper  h a s  been largely  ignored by recent  s tuden t s  of Devonian 
conodon t s ,  resul t ing  in  a profusion of names for t h e  s a m e  s p e c i e s  and  ren- 
dering ident i f ica t ions  n e e d l e s s l y  d i f f icul t .  Staufier  himself probably a l s o  
er red .  I t  is t h e  supposi t lctr~ of th i s  author  tha t  S tauf fe r ' s  s p e c i e s  Palmatolepis  
marqinatus is ac tua l ly  only a n  immature form of Palmiitole_@ flabell i formis.  
- 
After a s e a r c h  of thct a v a i l a b l e  l i t e ra tu re ,  it w a s  decided t h a t  Palmatolepis  
f la  b e l l i i o r m j s  is pro& bly iden t i ca l  wi th  the  more commonly u s e d  name 
Palmatolegis  subrecta ,  f i r s t  identif ied by Mil ler  a n d  Youngquist (1947). 
----- 
Thus, i n  this  paper, Palmatolepis flabellifonnis is held to  be the same 
spec ies  a s  Palmatolepis marcrina- and Palmatolepis subrecta.  
Correlations 
The fauna of the  upper twenty f ee t  of the  Olentangy Shale a t  Camp 
Lazarus and of the  upper eighteen f ee t  of the  type section a t  Delaware con- 
ta ins  Palrnatol~pis  flabelliformis , Polyqnathus decorosus , and Ancyrodella 
huckeyensis.  Below three fee t  a t  Camp Lazarus and in the  lower eighteen 
f ee t  of the type sec t ion ,  the  faunas a r e  the  same and include Icriodus 
eslaens& and Polycrnathus linquiformis. Such a sudden change in the  
faunas of the  two sect ions  suggests  the strong probability of an  uncon- 
formity within the  Olentangy Shale a s  shown in Fig. 3 .  
Ramsey (1969) a l s o  notes a possible  unconformity between the base  
of the  Olentangy and the  top of the Delaware. She notes the  presepce of 
Icriodus anqustus  , Polyqnathus anqust icosta tus  a n d ,  rarely, Polyqnathus 
- 
linquiformis d&quiformis. The lower Olentangy Shale contains Lcriodus 
es laens i s  , Polycrnathus linquiformis linquifcrmis , and Polyqnathus d e c o r o s ~  . 
---- -
The two assemblages  a r e  separated by a time gap according t o  the inter- 
national Dc-fonian standard sec t ion ,  t o  be d i scussed  la ter  in this paper. 
An uncoriformity between the Olentangy and Delaware is thus suggested.  
In the upper O l e ~ t a n g y  Shale ,  Ancyrodella buckeyensis gives the best  
indication of the  proper coi-relation vrith the international Devonian cono- 
dont standard. Ziegler (1952 A )  has  worked out his theories on the phylo- 
g ~ ~ i e t i c  relationships among the various spec ies  of Ancyrodella , Arlyro- 
della buckeyensig i s  shown to be a direct  descendent of Ancyrodella yiqas 
-- - 
which is res t r ic ted  t o  the middle part of t h e  P o l y q n a t b  asymlnetricus 
zone of t h e  international  s tandard  ( see  Fig. 4 .) . Ziegler a l s o  notes  tha t  
Ancyrodella buckeyensis  g a v e  r i s e  t o  Ancyrodella nodosa which ranges  
from t h e  b a s e  of t h e  Ancyroqnathus tr ianqularis  zone t o  t h e  middle of the  
Palmatolepis  g i g a s  zone.  Palmatolepis  flabelliformis, a l s o  found i n  t h e  
Camp Lazarus s e c t i o n ,  ranges  from t h e  upper asymmetricus t o  t h e  top of 
t h e  q iqas  zone.  Polyqnathus decorosus  has  a iair ly long range a n d  is not 
useful  i n  narrowing t h e  range a n y  further. Due t o  t h e  range of Palmato- 
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l e p i s  s u b r e c t a ,  the  upper Olentangy cannot b e  older than t h e  middle  asym- 
metricus zone.  Due t o  t h e  phylogenetic re la t ionships  of Ancyrodella buck- 
eyens i s -and  Ancyrodella nodosa , it is t h e  au thor ' s  suggest ion that  t h e  
upper Olentangy is youfiger than t h e  middle asymmetricus zone a n d  older  
than t h e  Ancyroqnathustrianqular& zone.  The upper part  of t h e  Olentangy 
Sha le  thus  corre la tes  with t h e  upper asymmetricus zone.  
The lower part of t h e  Olentangy represented by sample  69SE-4 con- 
ta ined spec imens  of Icriodus e s l a e n s i g  and  Polyqnathus l inquiformis.  The 
major b a s i s  for the  correlat ion of the  lower Olentangy is t h e  a s s e r t i o n  by 
Klapper e t  a1  (1970) tha t  t h e  range of Icriodus e s l a e n s i s  is l imited t o  s t r a ta  
a t  t h e  a g e  of t h e  Tully Fm. i n  t h e  North American s tandard  TJpper Devonian 
sec t ion  in  New York .  The Tully Fm. is assumed  t o  be Ugper Givetian i n  
a g e  based  on t h e  occurrence  of 1c;riodus e s l a e n s i s  in  t h e  Polysnathus va rcus  
zone in  Spain.  If Klapper e t  a1  (1970) a r e  cor rec t ,  then t h e  lower Olentangy 
is Upper Givetian or  uppermost Middle Devonian in  a g e .  
The unconforinity between the Delaware and  Olentangy is demonstrated 
by the iaunal change between the two formations. In rocks of the  a g e  of 
the  New York sec t ion ,  Polyqnathus eifl ius is restricted t o  the  Cherry Valley 
member of the Marcel-lus f m .  w q n a t h u s  anqusticostatus ranges from the 
Moorehouse member of the Onondaga Limestone through the Cherry Valley. 
Accordjng t o  Ramsey, Polyqnathus eiflius is found in  the  lower Delaware 
Limestone while Polysnathus anqus t i cos t a t . g  i s  found in the upper part. 
The Delaware Limestone would thus seem t o  be of Cherry Valley age .  If 
the  lower Olentangy is indeed equivalent in a g e  t o  the Tully Fm., the un- 
conformity between the Delaware and Olentangy represents a period of time 
equal t o  ths t represented by the Skaneateles , Ludlowville , and Moscow 
formations of New York. Similar conclusions were presented by Ramsey 
(1969). (See Fig. 4 .) . 
Conclusions 
Conodont biostratigraphy in the  Olentangy Shale and Delaware 
Limestone a t  Camp Lazarus,  Ohio,  provides a correlation summarized 
in Figures 3 and 4.  The unconformity in the  Olentangy Shale a t  three 
f ee t  a t  Camp Lazarus is found to  occur a t  eighteen feet  in the type sec- 
t ion.  The upper twenty feet  a t  Camp Lazarus is found to  correspond 
with the top eighteen feet  a t  Delaware. Correlation with the interna- 
t ional standard section for the Middle and Upper Devonian shows the 
Delaware to  be early Givetian in age .  The lower part of the Olentangy 
Shale is shown to  be  uppermost Middle Devonian, whereas the upper 
part is referred to  the lower Upper Devonian Upper Po_lyqnathus asym- 
metricus zone. 
---- 
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